Thermostabilization of cellulosomal endoglucanase EngB from Clostridium cellulovorans by in vitro DNA recombination with non-cellulosomal endoglucanase EngD.
Enhancement of enzyme thermostability by protein engineering gives us information about the thermostabilization mechanism as well as advantages for industrial use of enzymes. In this study, we enhanced the thermostability of endoglucanase EngB, one component of the cellulase complex (cellulosome) from Clostridium cellulovorans, by the directed evolution technique. The library was constructed by in vitro recombination of the genes for EngB and non-cellulosomal cellulase EngD, based on the fact that the catalytic domains of both cellulases were highly homologous. To obtain thermostable clones without loss of activity, the library was screened by a combination of activity and thermostability screening. We obtained three mutants out of 8000 selected clones that showed significantly higher thermostability than those of EngB and EngD without compromising their endoglucanase activities. One of the mutants possessed a sevenfold higher thermostability than EngB. The possible mechanisms of thermostabilization are discussed.